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Since epidermal Langerhans cells are known to play 
an immunopathologic role in allergic skin diseases, we 
explored the histological features of Langerhans cells 
associated with epidermal lesions in acute and chronic 
stages of atopic dermatitis. The L-dopa histofluorescence 
method, introduced by Falck and others in 1976, has 
provided a new approach to visualization of Langer hans 
cells in normal and pathologic skin of both experimental 
animals and human beings. We used this technique for 
skin biopsy specimens from normal individuals and pa-
tients with atopic dermatitis. We also used embedding 
of thin sections in glycol methacrylate, electron micros-
copy, and autoradiography of 3H L-dopa to observe mor-
phological characteristics of Langerhans cells in these 
skin specimens. We observed a few Langerhans cells in 
the spongiotic epidermis of acute erythematous lesions, 
but many fluorescent infiltrating mononuclear cells were 
also present in both epidermal and subepidermal layers. 
In chronic lichenified lesions significantly increased 
numbers of Langerhans cells were distributed through-
out acanthotic epidermis, .but the numbers of infiltrating 
mononuclear cells in the epidermis were greatly re-
duced. Focal accumulations of both Langerhans cells and 
monocytic cells were occasionally found in the epidermis 
of chronic lesions; these accumulations are thought to 
be recurrent inflammatory foci in the chronic lesions. 
The use of L-dopa histofluorescence to study epidermal 
Langerhans cells demonstrates Langerhans cells more 
clearly than other histological means. 
Atopic dermatitis is an inflammatory skin condition seen 
usually in people with personal or family histories of allergic 
disease. Its hallmarks are pruritus and lichenification of the 
skin. Patients also manifest immune defects, including: 
-Increased IgE production [1). 
-Susceptibility to cutaneous dissemination of certain viral 
infections such as herpes simplex and vaccinia [2]. 
-Low incidence of sensitization to contact allergens such as 
poison oak and dinitrochlorobenzene (3). 
-Decreased delayed hypersensitivity responses to common 
microbial antigens [ 4). 
-Impaired lymphocyte transformation responses to mito-
gens and antigens (though these defects are seen in far 
fewer patients than is cutaneous anergy [4]). 
-Defective chemotaxis of granulocytes and monocytes [5]. 
Defective immunologic responses are mostly confmed to skin 
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in atopic dermatitis, and patients appear to have no problems 
with systemic infections or immune surveillance. Histopatho-
logical findings are nonspecific, e.g., mononuclear infiltration of 
the epidermis and superficial dermis, along with epidermal 
edema (spongiosis) in early lesions and acanthosis in chronic 
lesions. Mihm et al (6) noted increased mast cell numbers and 
changes in dermal nerves and vessels. There have been no 
reports on Langerhans cells in this disease. 
In 1976, Falck et al introduced a new technique of fluores-
cence microscopy, with which they demonstrated Langerhans 
cells after incubating skin specimens in vitro with L-dopa (7]. 
The L-dopa incorporated into cells was observed by the same 
method of formaldehyde-induced fluorescence used for cate-
cholamine in nerves. 
Using this histofluorescence technique, Sjoborg et al [8] 
showed remarkably increased fluorescence-positive dendritic 
cells in the epidermis of animals and people with experimentally 
induced contact dermatitis. 
Because of the combination of epidermal changes along with 
defective cutaneous immunologic responses in atopic dermati-
tis, we questioned whether Langerhans cells were fewer or 
abnormal in this disease, and whether the L-dopa technique 
was specific and practical for pathological studies on inflam-
matory conditions. To answer these questions we prepared skin 
samples from normal, nona topic persons and from patients with 
atopic dermatitis for study by 4 methods and then noted 
differences in the data from the various groups. 
MATERIALS AND METHODS 
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We obtained 8 biopsy specimens (3-mm punch biopsy, after local 
administration of Lidocaine) from the forearm skin of 4 normal adult 
volunteers and 24 biopsy specimens from various skin regions of 15 
atopic dermatitis patients (6 specimens from uninvolved skin regions, 
5 from areas of acute erythema, and 13 from chronic lichenified lesions). 
Immediately after biopsy, vertical 1-mm skin slices were cut with a 
razor blade. The skin slices were divided and used for 4 types of study: 
L-dopa histofluorescence microscopy; 3H L-dopa autoradiography; light 
microscopic examination of thin (1 /lm) sections embedded in glycol 
methacrylate; and electron microscopy. 
L-Dopa Histofluorescence Microscopy [7-9) 
Incubation medium: Krebs-bicarbonate-Ringer solution was pre-
pared with 140 ffiM NaCl, 14 mM KCl, 1.2 mM KH2PO,, 1.2 mM K2S04 , 
'2.6 mM CaCI., 1.2 mM MgCI., and 25 mM NaHC03. The solution was 
kept in a refrigerator until used. Before incubation, the solution was 
warmed to 37°C, and 10 mM glucose was added. This solution was used 
in control incubations and as a washing medium. For an L-dopa 
incubation medium, 0.5 mM L-,8-3,4-dihydroxyphenylalanine (L-dopa; 
Sigma Chemical Company) was added to the Krebs-Ringer solu tion 
with 10 rnM glucose (50 ml for 2 to 5 skin slices); about 15 min of stirring 
was needed for complete solubilization of the L-dopa. All solutions (L-
dopa and control incubation mixtures and washing medium) were kept 
in a 37°C incubator. 
Incubation and quick freezing: Fresh slices of each biopsy specimen 
were divided into 2 groups: those immersed in a prewarmed L-dopa 
mixture and those immersed in control medium. Both groups were kept 
in an oven at 37°C for 1 hr and were gently agitated or occasionally 
manually shaken. Then the skin slices of both groups were washed 3 
times with prewarmed, fresh washing medium over a period of 1 hr at 
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37°C. After being washed, the slices were placed on aluminum foil and 
excess solution was removed through thorough blotting with filter 
paper. Then the slices were wrapped in foil and quickly immersed in 
liquid nitrogen. Edematous or poorly collagenated tissue (e.g. , a soft 
tumor mass) was quick-frozen with isopentane (dimethylbutane) chilled 
with liquid nitrogen (rather than with liquid nitrogen alone) to prevent 
cracking. The frozen tissues were stored in a -80°C freezer until freeze-
drying. 
Freeze-drying of tissue: The freeze-drying apparatus we used com-
prised 3 parts: (a) a freeze-drying flask (300 to 500 rnl) , (b) a freeze 
chamber kept at -35 to -40°C or a thermos jar (2 to 4 liter) containing 
ethanol cooled at - 35 to -40°C with a cold probe (subambient liquid 
cooler , LC-1 , FTS Systems, Inc. ), and (c) a vacuum pump connected to 
the freeze-drying flask. The freeze-drying tlask containing about 10 g of 
granular phosphorous pentoxide in the bottom, was connected to the 
running vacuum pump, and the flask was kept in a freeze chamber or 
immersed in cooled ethanol. Frozen skin slices (from the -80°C freezer) 
were quickly put into a stainless steel basket and placed over phospho-
rous pentoxide in the precooled freeze-drying flask. The flask was 
immediately evacuated and kept at 10- 3 mmHg pressure by continuous 
running of the vacuum pump for 1 wk. 
Conversion of L-dopa in freeze-dried tissue to a fluorescent com-
pound: The technique was similar to the catecholamine histofluores-
cence method (10], commonly called formaldehyde-induced fluores-
cence. Falck et a! [8,9] used freeze-dJ·ying and formaldehyde-induced 
fluorescence to show epidermal Langerhans cell uptake of L-dopa in 
vitro and retention during the washing process. We used th is technique 
to observe Langerhans cells in twrmal and pathologic skin. Paraform-
aldehyde was premoistmized in the following way: 20 g were placed in 
a closed desiccator containing 30 to 40% sulfmic acid in a small Petri 
dish for 1 wk (a larger concentration of acid would have produced less 
relative humidity a nd thus would have caused the paraformaldehyde 
to absorb less water vapor). F1·eeze-dJ·ied tissue was placed in the 
covered desiccator conta ining appropriate ly premoistmized paraform-
aldehyde and was heated in an 80°C oven for 1 hr at a relative humidity 
of 60 to 70%. Chemical conversion of L-dopa to the fluorescent com-
pound occurred during this procedure. Humidity in the desiccator over 
75% would have caused diffusion of the fluorescent compound from the 
cells. Tissue slices and paraffin were placed in a vacuum oven; after 30 
min the paraffin had infiltrated the tissue. Then 5- to 10-!-lm paraffin 
sections were cut with a microtome and placed on a glass slide. After 
the paraffin had been removed with a few drops of xylene, the sections 
were mounted with paraffin oil. A Zeiss fluorescence microscope with 
an ultraviolet light filter (BG -12) and 53 Zeiss filter for fluorescence 
emission filter was used. 
3H L-Dopa Autoradiography 
The biopsy specimens tl·om 2 normal persons and 4 atopic patients 
with chronic lichenified lesions were used. Fresh skin slices, 1-mm 
thick, were cut immediately after biopsy, and 2 slices tl·om each sample 
were incubated with 1 rnl of Krebs-bicarbonate-Ringer solu tion con-
taining 325 1-lCi of 3H L-dopa (L-3,4-dihydJ·oxy [ring 2,5,6-3H] phenyl-
alanine, specific activity 20 Ci/m mole) for 1 h.r at 37°C. Then the skin 
slices were washed 3 times with fresh Krebs-bicarbonate-Ringer solu-
t ion during a 1-hr incubation at 37°C. The slices were then frozen in 
liquid nitrogen and carried through the same procedu1·es, including 
paraformaldehyde exposure and paraffin sectioning, used in the L-dopa 
histofluorescence technique. The paraffin-free sections on glass slides 
were washed with methanol, and the slides were then dipped for 10 sec 
into Kodak NTB2 nuclear track emulsion in a darkroom. After drying 
for 1 h.r at room temperatme, the slides were dipped for 10 sec in 
scintillator solu tion (5 g of PPO [2,5-diphenyloxazole] and 100 mg of 
dimethyl-POPOP [1,4-bis-2-(4-methyl-5-phenyloxazolyl) -benzene] dis-
solved in 500 rnl of dioxane) [11]. The slides were stored in the dru·k 
(inside a tightly sealed box) in a -100°C freezer; at 24 hr and on days 
3, 6, 14 and 21, 2 or 3 slides were developed after exposure in the dru-k. 
Hematoxylin was used for nucleru· counterstaining before viewing. 
Light Microscopic Examination of Thin Sections Embedded in 
Glycol Methacrylate [12,13} 
Fresh skin slices attached to cardboard were immersed in a fixative 
solution prepared with 2% pru·aformaldehyde and 2.5% glu tru·aldehyde 
in Millonig phosphate buffer, 0.16 M, pH 7.2. After 12 hr of fixation at 
4°C, they were divided into 2 groups: 1 for glycol methacrylate embed-
ding and light microscopy and 1 for epoxy resin embedding and electron 
microscopy. The tissues were dehydrated with graded alcohol solu tions 
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and embedded in glycol methacrylate (Polysciences, Inc. , JB 4 embed-
ding kit) . Plastic sections (1 or 2 !-l111) cut with a glass knife by means of 
a JB 4 microtome (Sorval), were spread on glass slides placed on a heat 
pan. The sections were stained with Lee's methylene blue-basic fuchsin 
staining solution. 
Electron Microscopy 
The fixed skin slices described above were refixed with 1% osmium 
solution, dehydrated, and embedded in epoxy resin [14]. Ultrathin 
sections, stained with lead acetate and w-anium acetate, were viewed 
with a Philips 200 electron microscope. 
RESULTS: SKIN FROM NORMAL VOLUNTEERS 
L-Dopa Histofluorescence Microscopy 
Dendritic cells that fluoresced a greenish-yellow color were 
clearly demonstrated in the dark background of the epidermis 
(Fig 1). Strong fluorescence was particularly observed in the 
perikaryonic regions, and it became gradually weaker toward 
the slender tips of dendritic processes. The cells were mainly 
located in the suprabasal and middle layers of the epidermis, 
and their dendritic processes stretched randomly throughout 
the epidermis. The dendritic cells generally were distributed 
uniformly in the epidermis. Fluorescent dendritic cells were 
also found in the external sheaths of hair follicles (Fig 2). The 
cells were mostly located in the upper portions of the follicular 
structures, in the middle zone between the outer layer of sheath 
and hair canal. 
In addition to epidermal dendritic cells, weakly fluorescent 
cells were occasionally found in the basal layer of the epidermis. 
These cells usually showed diffusely fluorescent cell bodies and 
had no dendritic processes. The dendritic cells that showed a 
strong fluorescent dendritic cell pattern were comparable to 
epidermal Langer hans cells. The weakly fluorescent cells in the 
basal layer were melanocytes. 
Fluorescent cells also were occasionally found in the subepi-
dermal layers (Fig 1 and 2). Spindle-shaped or polyhedral cells 
that showed fluorescence similar to that of the dendl'itic cells 
in the epidermis were randomly scattered in dermal connective 
tissue; some were often seen in the vascular structlll'es. Skin 
incubated with control solution did not have any of these 
fluorescent cells, but did have mast cells with a nonspecific 
yellow granular fluorescence. 
Uptake and accumulation of L-dopa primarily occurred in 
epidermal Langerhans cells, but they also occurred in dermal 
cell components, and very weakly in melanocytes. 
Frc 1. Fluorescent dendJ·itic cells in the suprabasal and middle 
epidermal layers of. normal skin. Monocytic cells in the dermis showed 
the same fluorescence (reduced from X 200). 
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FIG 2. Fluorescent dendritic cells in the external sheaths of hair 
follicles and fluorescent monocytic cells in the subepidermal layers and 
perivascular regions of the dermis in normal skin (reduced from X 150). 
3H L-Dopa Autoradiography 
Accumulation of dark grains was demonstrated in some cells 
in the middle layer of the epidermis (Fig 3). The grains were 
found only in cell bodies, and there was no dendritic pattern 
around the cells. Cells containing similar grains were present in 
the external sheaths of hair follicles (Fig 4). In both the epider-
mis and hair follicles, the fme grains covered the entire peri-
karyonic regions of the cells. Although autoradiographs failed 
to show the dendritic configuration of the cells, their intraepi-
dermal location was comparable to that of Langerhans cells. 
Melanocytes had no distinctive accumulation of these grains. A 
few cells scattered in the dermal connective tissue had sp1use 
deposits of grains in amorphous cytoplasm. 
The results of both the histofluorescence method and auto-
radiography revealed that L-dopa derivative and :JH L-dopa 
were accumulated in epidermal Langerhans cells. These com-
pounds appeared to be present in the cytoplasm, nuclei, and 
dendritic processes of intact cells. Compared with other epider-
mal cells, Langerhans cells showed pronounced uptake and 
accumulation of L-dopa, but specific intracellular localization 
of L-dopa was not accomplished. 
Light Microscopic Examination of Thin Sections Embedded 
in Glycol Methacrylate · 
Pleomorphic cells with clear cytoplasm were sporadically 
found in the middle layer of the epidermis (Fig 5). The cells, 
usually found singly rather than in clusters, were clearly distin -
guishable from surrounding keratinocytes. Parts of dendritic 
processes were often observed in these clear cells (Fig 5, inset); 
the dendrites extended into the intercellular spaces and 
stretched "intercellular" bridges between keratinocytes. The 
clear cells had smooth cytoplasmic membranes, and there were 
no specific contacting structures between the neighboring ker-
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atinocytes. The nuclei of these clear cells usually had indented 
lobular form and were centrally located. 
Because of their histological characteristics, the dendritic or 
pleomorphic clear cells in the middle layer of the epidermis 
were thought to be epidermal Langerhans cells. 
Electron Microscopy 
Dendritic or pleomorphic cells in the suprabasal and middle 
epidermal layers contained a variable number of rod- or rae-
FIG 3. Autoradiograph with ·'H 1-dopa showing a cell in the middle 
epidermal layer of normal skin. Note the dense silver grains (arrow) 
(reduced from X 350). 
FIG 4. Autoradiograph with 3H 1-dopa showing several cells con-
taining silver grains in the external sheath of a hair follicle in normal 
skin (arrows) (X 250). 
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FIG 5. Thin (1-Mm) section of normal skin embedded in plastic and 
stained with methylene blue and basic fuchsin. Note the 3 clear cells in 
t he middle epidermal layer (reduced from x 400) . Inset, a clear cell 
with dendritic processes spread into intercellular spaces of surrounding 
keratinocytes (reduced from X 700). 
quet-shaped Langerhans granules along with many mitochon-
dria, well-developed Golgi appaTatuses, and vesicles. The cells 
lacked tonofilaments and desmosomes. Figw·e 6 shows a cell 
with well-developed dendTitic processes spreading into the in-
tercellular spaces of the smrounding keratinocytes. Microor-
ganelles were mostly found in the perikaryonic region, but some 
of these structmes, including Langerhans granules, were occa-
sionally present in dendTitic processes. The nucleus, located 
usually in the center of the cell body, had an indented lobular 
structme. 
Owing to the cytologic similarities and the intraepidermal 
location, the dendTitic or pleomorphic cells that were shown to 
contain Langerhans granules corresponded with the dendTitic 
cells observed by L-dopa histofluorescence and plastic thin-
section methods. 
RESULTS: SKIN FROM PATIENTS WITH ATOPIC 
DERMATITIS 
Uninvolved Shin Region: L-Dopa Histofluorescence 
Microscopy 
Fluorescent dendTitic cells were distributed uniformly in the 
suprabasallayer of the epidermis. In uninvolved skin of atopic 
patients and nonatopic normal skin, the size, population den-
sity, and fluorescence intensity of the epidermal dendTitic cells 
were similar. 
Uninvolved Shin Region: Light and Electron Microscopy 
Clear cells with dendTitic processes were observed mainly in 
the supraepidermallayer ofthe epidermis. The epidermal struc-
tmes and their cellular components-keratinocytes, Langer-
hans cells, and melanocytes-showed no abnormalities by 
either light or electron microscopy. However, in some clinically 
uninvolved areas there was focal infiltration of cells with pleo-
morphic nuclei in the epidermal-dermal junction and perivas-
cular regions of the dermis (Fig 7). The epidermis showed no 
abnormality. Although infiltration was rarely found in the 
uninvolved skin of atopic patients, infiltration by various amor-
phous or small round cells, probably monocytes and lympho-
cytes, into the perivascular regions and epidermis suggested an 
incipient, subclinical lesion of atopic dermatitis. Except for this 
type of early lesion, the epidermal cell components, Langer hans 
cells, melanocytes, and keratinocytes in clinically uninvolved 
epidermis of atopic patients showed no specific abnormalities 
in densities or cytologic features of cells. 
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Acute Erythematous Lesion: L-Dopa Histofluorescence 
Microscopy 
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Many fluorescent cells appeared in these lesions. Fluorescent 
dendritic and large round cells were both found in thickened 
epidermis (Fig 8), caused by either intercellular edema (spon-
giosis) or by elongation ofthe rete pegs (acanthosis). Acanthosis 
was not remarkable in this stage, but the epidermis was mark-
edly spongiotic. Many nondendTitic fluoTescent cells in the 
epidermal layers occurred in spongiotic aTeas. Another striking 
featme of the acute erythematous lesions was a dense accu-
mulation of strongly fluorescent cells in the subepidermal lay-
ers. The cells were polyhedral or amorphous and densely ag-
gregated near the epidermal-dermal junction and perivascular 
regions. Focal accumulation of amorphous cells was occasion-
ally found in the epidermal basal layer . 
Two types of fluorescent cells were observed in acute erythe-
matous lesions of patients with atopic dermatitis; dendritic cells 
were present only in the epidermis, and polyhedral or amor-
phous cells were present in both epidermis and dermis. The 
epidermal dendritic cells were similar to the Langerhans cells 
observed in normal skin. These cells were not conspicuously 
more numerous in the acute lesions of atopic dermatitis. The 
other amorphous cells were cytologically comparable to mono-
cytes, macrophages, and lymphocytes. Such fluorescent amor-
phous cells were also occasionally found in the dermis of normal 
skin, but were especially numerous in acute erythematous le-
sions. 
FIG 6. Electron micrograph showing a dendritic cell containing 
many Langerhans granules, mitochondria, endoplasmic reticulum, and 
vesicles in the epidermis of normal skin (reduced from X 7,000). Inset, 
many rod- and racquet-shaped Langerhans granules (reduced from x 
30,000). 
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FIG 7. Thin (1-Mm) section of uninvolved skin, from an atopic der-
matitis patient, embedded· in plastic. Note the focal accumulation of 
pleomorphic cells in the basal epidermal layer (arrow) and perivascular 
1·egions in the dermis '(reduced from X 350). 
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Acute Erythematous Lesion: Light and Electron Microscopy 
In spongiotic epidermis of acute erythematous lesions there 
were many pleomorphic or amorphous cells (Fig 9). Some of 
these were irregularly polyhedral and had accumulated in the 
lower epidermis and subepidermal connective tissue. In the 
perivascular regions of the dermis, large round polyhedral or 
small round cells were randomly aggregated. The pleomorphic 
cells (monocytes or macrophages) seen in histological sections 
of acute lesions were comparable to the fluorescent amorphous 
cells found in the same lesions by histofluorescence microscopy. 
Ultrastructurally, spongiotic lesions of the epidermis were 
characterized by a widening of the spaces between "intercellu-
lar" bridges (desmosomal junctions) of keratinocytes and dis-
appearance of some desmosomal structures. Most keratinocytes 
remained intact; the nuclei and cytoplasmic organelles in the 
perikaryonic regions of keratinocytes showed no abnormal 
changes. Spongiotic areas frequently contained nonkeratinocy-
tic pleomorphic cells with indented lobular nuclei and cytoplas-
mic processes spread irregularly between the keratinocytes (Fig 
10). Most of these cells contained lysosomal vesicles ordinarily 
present in macrophages (Fig 11). Occasionally, the pleomorphic 
cells in spongiotic lesions had a few Langerhans granules in 
their cytoplasm. Langerhans cells in these areas were usually 
FIG 8. A few dendritic and many pleomorphic fluorescent cells in 
spongiotic epidermis, and many fluorescent amorphous cells accumu-
lated in the subepidermal layers of an acute erythematous lesion 
(reduced from x 200). 
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; ·-
'- ./ .. ,., 
# 
FIG 9. Thin (l-f.Lm) section of skin, embedded in plastic, showing 
spongiosis of the basal and middle epidermal layers of an acute erythe-
matous lesion. Note the many pleomorphic cells infiltrating the spon-
giotic epidermis and subepidermal layers (reduced from x 700). 
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FIG 10. Ultrastructural view of spongiotic epidermis in an acute 
erythematous lesion; degenerative changes have occurred, and the lack 
of desmosomal structures in the keratinocytes has caused edematous 
swelling of the intercellular spaces. There is a Langerhans cell (left 
side) in the spongiotic lesion (reduced from x 4,000). 
FIG 11. A macrophage in spongiotic epidermis. There are many 
lysosomes (reduced from X 13,000). 
FIG 12. Langerhans cell in spongiotic epidermis with numerous mi-
crovillous projections in the cell surface (reduced f-rom x 6,000). Inset, 
Langerhans granules (reduced from X 30,000) . 
small and had many microvillous projections on their cell 
surfaces (Fig 12). The cells infiltrating spongiotic regions of 
acute erythematous atopic dermatitis lesions were recognized 
to be either macrophages or Langerhans cells, but macrophages 
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predominated. Lymphocytes were also occasionally found (Fig 
13), and some lymphocytes were closely associated with Lan-
gerhans cell dendritic processes (Fig 14) . Pleomorphic cells in 
the subepidermal layers and perivascular regions were mostly 
monocytes; a few were lymphocytes and mast cells. 
Chronic Lichenified Lesion: L -Dopa Histofluorescence 
Microscopy 
Many fluorescent dendritic cells appeared throughout acan-
thotic epidermis (Fig 15). The cells that had well-developed 
long dendritic processes showed strong greenish-yellow fluores-
cence over their entire cell bodies and dendritic structures. The 
perikaryonic regions, as well as the long dendritic processes of 
these cells in lichenified lesions, were larger than those seen in 
normal skin or in acute lesions. The population density of the 
epidermal dendritic cells was significantly increased in the 
chronic lesions. There was focal accumulation of large dendritic 
cells in some areas of acanthotic epidermis of the chronic lesions 
(Fig 16). The nondendritic, amorphous fluorescent cells that 
were numerous in the epidermis of acute erythematous lesions 
were not seen in acanthotic epidermal lesions. Inftltrating fluo-
rescent monocytic cells were occasionally found in the subepi-
dermal area near focal epidermal accumulations of large den-
dritic fluorescent cells (Fig 17) . The dermis of chronic lesions 
showed sporadic inflltration by fluorescent monocytic cells into 
the subepidermal layers; thickened vascular endothelial cells 
were also present. 
FIG 13. A lymphocyte in spongiotic epidermis. There are numerous 
ribosomes in the cytoplasm (reduced from X 8,000). 
FIG 14. A dendritic process containing Langerhans granules apposed 
to a cell with cytoplasmic characteristics similar to those of the cell in 
Fig 13 (reduced from x 24,000). 
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FIG 15. Numerous fluorescent dendritic cells spread thToughout 
acanthotic epidermis of a chronic lichenified lesion. Note the marked 
decrease in fluorescent pleomorphic cells in the dermis (reduced from 
X 200). 
FIG 16. Focal accumulation of large fluorescent dendritic cells in the 
upper epidermis of a chmnic lichenified lesion (reduced from x 250). 
FIG 17. Focal accumulation of fluorescent pleomorphic cells in the 
basal epidermal layer and its adjacent subepidermal layer in a chronic 
lichenified lesion (arrow) (reduced from X 200). 
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Chronic Lichenified Lesion: 3H L-Dopa Autoradiography 
A few cells in acanthotic epidermis and upper dermis con-
tained grains positive for 3H L-dopa. Because the concentration 
of 3H L-dopa used in autoradiography was less than the con-
centration of L-dopa used in histofluorescence microscopy, 
relatively few cells appeared to have grains. However, the 
positive cells in the keratinocyte layer were large and pleo-
morphic and were comparable to the large dendritic cells ob-
served by histofluorescence microscopy. 
Chronic Lichenified Lesion: Light and Electron Microscopy 
The epidermis showed remarkable acanthosis, hyperkerato-
sis, and elongation of the rete ridges (Fig 18). Clear dendritic 
cells were present in various layers of hyperplastic epidermis. 
Focal accumulations of large phagocytic cells were occasionally 
seen in the lower epidermis, areas corresponding with foci of 
amorphous cells observed in the epidermis by histofluorescence 
microscopy (Fig 17). Dermal monocytic cells were seen mostly 
in subepidermal connective tissue. 
Large dendritic cells were frequently found in acanthotic 
epidermis (Fig 19 and 20). Then· dendritic processes spread into 
the intercellular spaces of surrounding keratinocytes. The cy-
toplasm of the perikaryonic region and dendritic hillock con-
tained many mitochondria, a Golgi apparatus, endoplasmic 
reticulum, vesicles, and, sporadically, Langerhans granules. 
FIG 18. Plastic-embedded 1-!!m section showing marked acanthosis 
in a chronic lichenified lesion. Note the many clear dendritic cells in 
acanthotic epidermis (reduced from X 250). 
FIG 19. A Langerhans cell in acanthotic epidermis has spread its 
dendritic processes into the intercellular spaces of keratinocytes (re-
duced from X 3,500). 
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FIG 20. In acanthotic epidermis, a Langerhans cell showing many 
branching dendritic processes from a thick cytoplasinic stem (reduced 
from X 4,000). 
FIG 21. A macrophage (see lower half) in acanthotic epidermis of a 
chronic lesion. Note the large amount of necrotic debris in the cyto-
plasm (reduced from X 4,000) . 
Generally, the large dendritic cells in chronic acanthotic lesions 
had fewer Langerhans granules than cells from normal skin; in 
contrast, the Langerhans cells in chronic lesions were rich in 
other cellular organelles. The keratinocytes, densely packed in 
acanthotic epidermis, appeared normal and had many regularly 
oriented desmosomal structures between them. Infiltration by 
monocytes, macrophages, and lymphocytes into acanthotic ep-
idermis was very infrequent. However, the lower epidermis 
contained foci of macrophages with phagocytic debris in the 
cytoplasm (Fig 21). These foci corresponded to foci of accu-
mulated fluorescent pleomorphic cells in the epidermal-dermal 
junction (Fig 17). In the dermis of chronic lesions, large mono-
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cyte cells were sporadically distributed in the subepid~rmal 
layers. The following were also n_oted: (a) ~arked. swellmg of 
vascular endothelial cells, (b) perivascular mfiltratJon of pleo-
morphic monocytic cells and a few lymphocytes, and (c) mast 
cells. 
DISCUSSION 
The technique of L-dopa histofluorescence has yielded a ~ew 
method of visualizing epidermal Langerhans cells for the hght 
microscope. Dendritic cells show a bright greenish-yellow fluo-
rescence of intact cells, including the fine tips of dendritic 
processes, and are clearly observed in the dark epidermal back-
ground. Depending on the intraepidermallocalization, the fluo-
rescent dendritic cells were conventionally classified as Langer-
hans cells [8,9]. 
Although the histochemical methods of A !Pase_ or gold 
chloride impregnation have been used by many mvestJgators to 
demonstrate epidermal Langerhans cells in normal and patho-
logic skin, convincing cytologic evid~nce of ~angerhans c~lls 
has been obtained only by electron microscopic demonstratiOn 
of Langerhans granules in the cells [15-18]. The use of the 
electron microscope to study pathologic tissues does not allow 
an overall view of the lesions and the many different cells 
involved. 
In the study we are reporting here, we use~ 3 hist?logic~ 
approaches to examine Langerhans cells associated with epi-
dermal changes in atopic dermatitis. Langerhans cells are now 
known to express Ia antigens and have a functional and mo~­
phological relationship with many immune-related pathologic 
conditions [19,20]. Involvement of LB:nge~hans ~ells m_ te~s of 
either increased or decreased populations m varwus skin lesiOns 
has been studied histologically by many investigators [21]. 
However, changes in Langerhans cells in atopic d~rmatitis, 
perhaps the most common immune-related skin leswn, have 
not been described. We first observed Langerhans cells by L-
dopa histofluorescence in skin o~ nonat~pic n~rmal :-olu_nte~rs. 
We also used an autoradiographic technique (mvolvmg m mtro 
incubation with 3H L-dopa as in the L-dopa histofluorescence 
method) to fmd direct evidence of intracellular L-dopa accu-
mulation in Langerhans cells. And we examined with the light 
microscope thin sections of skin embedded in glycol methac-
rylate because the procedure revealed cell structures in fmer 
detail than did conventional paraffm sectioning. 
Finally, we used electron microscopy to confirm the presence 
of Langerhans granules in dendritic cells in the epidermis~ cells 
corresponding to those observed by both fluores~ence micr_o~­
copy and the plastic thin-section method. Typical dendrit_Ic 
cells in the suprabasal or middle epidermal layer of normal skin 
can be reliably recognized as Langerhans cells _by t~e use_ of 
either the L-dopa histofluorescence or the plastic thm-section 
method. 
However, in acute erythematous lesional epidermis from 
patients with atopic dermatitis we found fluor~scence not o~y 
in dendritic cells but also in many pleomorphic, nondendritic 
cells. There were similar fluorescent cells in the dermis of these 
lesions. Uptake and intracellular accumulation of L-dopa were 
not confined to Langerhans cells. Inflammatory cells, part icu-
larly monocytes, macrophages, and lymphocyte~, in atopic skin 
lesions also showed a pronounced accumulatiOn of L-dopa. 
Isolated in vitro cultured monocytes, macrophages, and lym-
phocytes all showed uptake of L-dopa [22]. Although t~ical 
fluorescent dendritic cells (Langerhans cells) morphologically 
were easily distinguished from fluorescent pleomorphic, non-
dendritic cells in lesional epidermis, small, less dendritic Lan-
gerhans cells found in spongiotic epidermi~ by ele~tron micros-
copy were not distinguishable from other mflltratmg mononu-
clear cells. The histogenesis of the epidermal Langerhans cells, 
whether through cell division from existing Langerhans cells 
[23] or through differentiation from hematopoietic tissues, was 
not clarified by these methods. . . 
In chronic lichenified lesions, numerous large dendritic cells 
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FIG 22. Atopic dermatitis: cells positive for L-dopa fluorescence. 
that were strongly fluorescent occurred throughout acanthotic 
epidermis. The many fluorescent, nondendritic cells found in 
the epidermis of acute erythematous lesions were not observed 
in acanthotic epidermis of chronic lesions. The proliferation of 
keratinocytes (acanthosis) with significantly more numerous 
large dendritic cells (Langerhans cells)_ ch~act~rized th~ path-
omorphological aspects of the chrome lichenified leswns of 
atopic dermatitis. Occasionally, there was focal aggregation of 
fluorescent dendritic cells in the epidermis adjacent to subepi-
dermal foci of fluorescent, nondendritic cells. These changes 
suggested recurrent inflammatory foci in the chronic ~esions. 
The histological characteristics of acute and c~omc lesions 
in atopic dermatitis, with special reference to epidermal Lan-
gerhans cells, are summarized in Fig 22. The c~aracteristics of 
acute erythematous lesions were: (a) spongiosiS of lower and 
middle epidermis associated with infiltration by many inflam-
matory cells (monocytes, macrophages, and lymphocytes) , (b) 
no change in the number of Langerhans cells in the epidermal 
lesions, (c) an accumulation of mononuclear cells in the juxta 
subepidermal layer, (d) focal infiltration by mononuclear cells 
into the epidermal basal layer (infiltration also oc~urred in 
uninvolved skin regions as an early change), and (e) perivascular 
accumulation of monocytes, macrophages, lymphocytes, and 
mast cells. 
In chronic lichenified lesions of acanthotic epidermis, a 
unique fmding was the significantly increased number of Lan-
gerhans cells. Other inflammatory cells (monocytes, macro-
phages, and lymphocytes) were . less prominently fou_nd in 
chronic lesions than in acute lesiOns. Focal accumulatiOn of 
Langerhans cells in the epidermis adjacent to infilt_rating mono-
nuclear cells in the subepidermal layers was occasiOnally found 
in chronic lesions. This phenomenon suggested recurrent in-
flammatory foci in skin with chronic lesions. 
We would like to thank Mr. Daniel L. Toyooka, Miss Verna P. 
Russell, Mrs. Kunie Mah, and Ms. Phebe Rich for their outstanding 
assistance. 
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Announcement 
The Department of Dermatology, Baylor College of Medicine, announces that the 1979 winners of the 
Mr. and Mrs. J. N. Taub International Memorial Award for Psoriasis Research are: Thomas B. Fitzpatrick, 
M.D., Jolm A. Parrish, M.D., and Klaus Wolff, M.D. for their work relating to PUV A. These researchers' 
contributions relate not only to the treatment of psoriasis but further our knowledge of photobiology and 
photochemotherapy. The recipients are chosen by an anonymous seven-member committee. 
